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Motivation: Perovskite manganites (ABO3-δ  type) display a broad range of magnetic, electronic, and ionic 
conductivity behavior depending on the chemical composition and crystal structure.  However, many of these manganite
systems reach their limits just when the materials are about to become even more interesting and useful in advanced 
applications.  As such, we have systematically developed new synthesis techniques that can considerably extend the 
solubility limits to achieve better materials and derive new phase diagrams.   With these methods, we can now tune the 
material’s properties by the selective ordering or disordering of mixtures of metal atoms on the A or B sites. 

Crystal Structure of ABO3

Impact: Our rules for the synthesis of perovskites enable the design of complex compositions and crystal structures of these 
materials to be controlled in order to achieve the desired physical and chemical properties for applications.
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La0.5Ba0.5MnO3 has been 
repeatedly reported as 
crystallizing in the perovskite
cubic Pm3m structure.  

This space group is in 
disagreement with the 
ferromagnetic properties of the 
material below ~260 K. 

Magnetic space group 
P4/mm’m’

No Charge ordering observed
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3D Charge Ordered Lattice 

Suppression of the 
charge/orbital ordered 
phase by the application 
of a weak external 
magnetic field in 
agreement with the 
magnetization data


	Tuning The Magnetic and Electronic Properties of Perovskite Manganites 

